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insufficient illumination than to low magnification, in fact the
magnification may actually be too high to give the best illumina-
tion of the image on dark days. Not uncommonly troubles
due to poor illumination are wrongly thought to be due to low
magnification.
"The brightness of the image of a telescope is inversely proportional
to the second power of the magnification and directly proportional
to the second power of the aperture. The expression for absolute
illumination of the image is, 1 = A   , whore A is a constant when corn-
Wi
paring two instruments side by side on the same object, d is the aperture
of the objective, and m the magnification. A 10 per cent, increase of
aperture will give over 20 per cent, increase in brightness, while 10
per cent, increase in magnification will result in about 17 per cent, loss of
illumination."1
"If the conditions under which the engineer has to work were con-
stant, there would be just one degree of magnification which would be
the most efficient for any given instrument. In practice, however, he
finds it necessary at times to take short sights and at other times long
sights, now working in bright sun light and now in poor light of cloudy
days or the dusk of evening.
"The ocular of a telescope will form a real image of everything in
front of its anterior focal plane, including the object glass. The image
of the object glues appears as a small disk of light, called the 'exit pupil/
which may be seen by placing the eye eight or ten inches back from the
eyepiece. The quotient of the effective aperture of the objective
divided by the diameter of the exit pupil, is the magnification of the
telescope.
"The brillance oj the image depends upon the relation between the
diameter of the pupil of the eye and the diameter of the exit pupil.
The image in an bright as possible when the magnification is such that
the exit pupil is equal in wixo to the pupil of the eye. If the magnification
is increased beyond thin point the illumination falls off, whereas with
still lower magnification there is still no gain in brilliancy since part
of the light is intercepted by the iris diaphragm of the eye while, on the
other hand, there in a dintinot loss in resolving power.
"The aperture of the eye may vary from about 1.5 mm. in bright
1 Baufich & Lomb Optical Co., Metro manual, p. 79, 1915.
A